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COMPLETE SPECIFICATION 
Improyements relating to Cleaning Devices 



We, Nylongb Corporation, a corpora- 
tion organised under the' laws of the State 
of Ohio, United States of America, of 1294 
West 70tii Street, Cleveland, Ohio. United 
5 States of America, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 

10 statement: 

The present invention relates to a cleaning 
device and is concerned with a device for 
wiping and drying wet or damp surfaces. 
It is a common practice to wipe wet or 

15 damp surfaces with a hydrophilic sponge, 
as typified by the regenerated cellulose 
sponges which possess the desirable property 
of being highly hydrophilic and which 
rapidly absorb large amounts of water. 

20 However, when such a sponge is employed 
for wiping a wet surface the procedure is 
generally accompanied by streaking of the 
surface resulting from the presence of thin 
films oiE water thereon which are left by 

25 the sponge. It appears that when the sponge 
is drawn along the wet smface. the workutg 
face of the sponge absorbs water from the 
wet surface, thereby saturating the sponge 
fsLCo since the water from the working face 

30 does not dissipate or diffuse suffidently 
rapidly into the sponge body. As a conse- 
quence, tiie saturated sponge face, being 
unable to absorb water at a sujSicient rate, 
leaves a trail of excess water on the sur&tce 

35 being wiped which assumes the appearance 
of streaks. The . hydrophobic type sponges 
such as those formed of the synthetic or- 
ganic pol3aneric resins are unsuitable for 
wiping wet surfaces since their water ab- 

40 sorption properties ate entirely inadequate. 
An object of the present invention is to 
provide an improved 'device for wiping 
and drying wet or damp surfaces without 
IPrice4s.6d.] 



causing or leaving streaks or extensive 
Residues thereon, the device having high 45 
water absorption properties, and preferably 
flexibility, adaptability and long life. In xise, 
the cleaning device according to the inven- 
tion would be subjected to compression, 
referred to hereinafter as "normal compres- 50 
sion of the cleaning device*'. 

According to the present invention, there 
is provided a cleaning device comprising an 
absorbent sponge member having adherent 
to a smdface thereof a compressible, resilient, 55 
open pore, porous, hydrophobic layer not 
exceeding a thickness of 1/4 inch, of a 
flexible, soft, non-abrasive, material having 
a porosity such as to substantially inhibit 
said absorbent sponge member from contact- 60 
ing a surface to be cleaned, when the clean* 
ing device is in use under normal compres- 
tion of the cleaning device, said hydro- 
phobic layer conducting fluid from the sur-* 
face to be cleaned to said absorbent sponge 65 
member» the internee of said hydrophdlSc 
layer and said absorbent sponge member 
being water jiermeable. 

For a better imderstanding of the present 
invention and to show how the same may 70 
be carried into effect, reference will now 
be made by way of example to the accom** 
I>anying drawing, wherein :~ 

Figure 1 is a perspective view of a clean- 
ing device ^bodying the present invention; 75 

Figure 2 is an enlarged fragmen^ry 
transverse sectional view thereof, and 

Figure 3 is a side elevatipnal diagram 
of an apparatus which may be employed in 
producing the present device. 80 

Referring firstly to Figures 1 and 2 of 
the drawing, there is shown a preferred 
ranbodiment of cleaning device, indicated 
generally by th^ reference nimxeral 10. The 
cleaning device 10 comprises a backing 85 
member 11 having an absorbent sponge 
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structure, the baddng member 11 havmg 
adherent to a surface thereof a face mem- 
ber 12 in the form of a layer ynXh a 
thickness not exceeding 1/4 inch of a 
5 flexible, soft, compressible, resilient, three- 
dnnensional, open pore material of a hydro-, 
phobic synthetii; organic polymeric resm 
having the opposite faces thereof mtercon- 
nected by substantiaUy free passageways 
10 when said layer is under normal compres- 
sion, the interface of said layer and said 
•sponge structure being water permeable. 
The passageways which interconnect the 
opposite faces of the hydrophobic layer 
15 advantageously have at least parts thereof 
which extend freely between the opposite 
faces of the hydrophobic layer in a direc- 
tion perpendicular to the opposite faces. 
Moreover the hydrophobic layer is advan- 
20 tageously of a porosity and thickness that 
at most only a small area of the absorbent 
sponge- in normal use reaches the level of 
the exposed, working face of the hydro- 
phobic layer.. Advantageously, however, the 
25 interface between the layer and the sponge 
structure is not spaced a distance exceed- 
ing 1/32 inch from the surface to be 
cleaned when the cleaning device is used 
and is under normal manual compression. 
30 While the hydrophobic layer is adyan- 
tageously a three dicuensional substantially 
■ open retiform skeletal network of integrally 
interconnected strands of a hydrophobic 
resin, it may be an open pore foam provided 
35 that it meets the above requirements. The 
absorbent sponge is advantageously a re- 
generated cellulose sponge and the hydro- 
phobic layer is advantageously formed of 
polyurethane and preferably polyether poly- 
40 urethane. It should be Jioted that strands of 
the skeletal netw^ork or the open pore foam 
may be provided with a thia resin coating 
in any suitable manner, such as for example 
with polyethylene, polyvinyl chlonde or 
45 chlofosulphonated polyurethane. The hydro- 
phobic layer is advantageously anchored or 
bonded to the sponge structure by partially 
embedding the layer in the sponge struc- 
ture. ■ . - . 
50 We have discovered that a cleanmg device 
' of the above nature possesses superior pro- 
perties over the OTUventional hydrophilic 
sponges such as Ihose of regenerated cellu- 
lose, and over other sponges such as those 
55 formed of the hydrophobic synthetic resins, 
particularly when applied to the wipmg of 
wet or damp surfaces. Willi the present mi- 
proved wiping device, streaking is com- 
pletely obviated and an insignificant quantity 
. 60 of water is left on the wiped surface. Mor^ 
over, any water which. -is left on the wiped 
surface is in the form of extremely fine 
droplets which rapidly evaporate without 
leaving any streaks or tmsightly or objec- 
65 tional residues. It is believed that the above 



advantages are achieved by reason of the 
hydrophobic open pore or retifonn net- 
work of the above character preventing any 
substantial du^ct contact between the water 
absorbent sponge and the wiped surface, the 70 
open pore or retiform layer functioning to 
scrape or squeegee the water or moisture on 
the wiped surface by reason of the strands 
of hydrophobic resin which traverse the 
wiped surface but retain little of the squee- 75 
geed water by reason of its hydrophobic 
nature. However, since during the wiping 
action the absorbent sponge is closely spaced 
from the working face of the open pore or 
retiform skeletal layer, the water squeegeed 80 
by the retiform layer is conducted into- 
contact with the absorbent sponge which is 
widely exposed to the squeegeed water so 
that the water is rapidly absorbed. Thus, the 
wiping surface of the cleaning device is 85 
always less saturated than the correspond- 
ing face of a hydrophihc sponge. It is im- 
portant to note that the open pore or reti- 
form skeletal layer should be resilient, com- 
pressible and flexible and the filaments 90 
forming the layer should be soft and non- 
abrasive, and that the layer be no greater 
than the above specified thickness to achieve 
the above superior operation. In addition, 
the open pore or retiform skeletal network 95 
advantageously has a pore size between 40 
and 120 pores per linear inch (PPI). 

The backing member 11 may be a blodc, 
slab or sheet of any desired configuration 
and may range in thickness from about 1/8 100 
inch to 3 inches or more. While the backing 
manber Jl is advantageously formed of 
regenerated cellulose sponge, preferably 
fibre reinforced in known manner and pre- 
ferably produced by the viscose process. 105 
it may be formed of other highly absorbent 
sponge materials. 

The face member 12 is a layer of a 
flexible, soft, resilient, three dimensional 
substantially open retiform skeletal network UO 
of integrally connected strands of a hydro- 
phobic synthetic organic polymsiic resin 
and is substantially free of membraneous 
resin and is of a thickness, as measured 
from the contiguous face of the backing 115 
member 11, not exceeding 1/4 inch and 
preferably not exceeding 1/8 inch. The face 
member 12 is preferably at least 1/32 inch 
thick and is flaccid in its undef oimed state. 
Advantageously, the face member 12 is 120 
'from '5y^32 "to 1/16 inch thdck The poly- 
meric resin forming the retiform skeletal 
network face member 12 is advantageously 
a polyurethane resin and preferably a poly- 
ether polyurethane resin. The polyurethane 125 
retiform skeletal networic may be produced 
in any known manner, for example, by the 
iiiethod described in tJhited States Specifi- 
cation No. 3.171.820 of Volz et The 
retifonn skeletel network advantageously 130 
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has a porosity of between 40 and 120 PPI 
and preferably between 45 and 80 PPI; a 
density advantageously between 1 and 4 
pounds per cubic foot and preferably be- 
5 tween 1.5 and 2.5 pounds per cubic foot, 
and has voids constituting advantageously 
between 90 and 99 per cent by volume and 
preferably between 95 and 98 per cent. The 
porosity in PPI of the retiform skeletal 

to network advantageously increases with de- 
creasing thickness of the face member 12. 
For a thickness of the face member 12 of 
1/32 inch the optimum porosity thereof is 
100 PPI, for a thickness thereof of 1/16 

15 inch the optimum porosity is 80 PPI and for 
a thickness of 1/8 inch the optimum 
porosity is 60 PPI. 

The face member 12 is bonded to the 
backing member 11 so that the interface 

20 thereof is water permeable and the surface 
of the backing member 11 at such interface 
is exposed to the voids in the face member 
12. The bonding is advantageously effected 
by embedding in the backing member 11 

25 the strands or filaments of the retiform 
skeletal network at the interface of the 
bacldng member 11 and the face member 
. 12, whereby the face menlber 12 is firmly 
anchored to the backing member 11 and 

30 there is httle impediment to the flow of 
water through the face member to the back- 
ing member 11. 

The cleaning device 10 may be produced 
by superimposing a layer of the retiform 

35 skeletal network upon a layer of a viscose 
sponge forming mass of the desired thick- 
ness, sufficient pressure being, applied to 
the network to effect the embedment of 
the underface thereof into the viscose 

40 sponge forming mass« and thereafter coagu- 
lating the viscose, regenerating the cellulose 
therein and then purifying the resulting 
conaposite material and cutting it to the 
desired shapes and sizes. 

45 Thus, for example, as seen in Figure 3 
of the drawing, a layer 13 of a viscose 
sponge forming mass is continuously 
deposited at a imiform hei^t upon a con- 
tinuously advancing endless belt 14. The 

50 composition of the sponge forming mass is 
well known and may be, for example, that 
described in United States Patent Specifica- 
tion No, 3,048,888 of A. Shockley et al, 
or United States Patent Specification No. 

55 2.899,704 of F. Pekarek, and may be con- 
tinuously deposited upon the advancing belt 
14 in the manner described in United States 
Patent No. 2,989,775 of F. Pekarek or in 
any other suitable maimer. A web 16 of the 

60 desired retiform skeletal material as above 
set forth is drawn from a roll or other 
supply thereof (not shown) and extends 
around the periphery of and in contact with 
the surface of a feed roll 17 into super- 

65 imposed engagement with the advancing 



sponge forming mass 13. The roll 17 prefer- 
ably has an elastomeiic friction surface and 
is positively driven at a peripheral speed 
approximately equal to the rate of advance 
of the belt 14. The roll 17 is vertically 70 
adjustable and is positioned to effect the 
desired depth. of embedment of the web 16 
in the sponge forming mass 13. The web 
carrying mass 13 is then coagulated and 
the cellulose therein regenerated in the 75 
known manner such as by resistance elec- 
trical heating thereof or by transporting 
the mass through a hot salt solution. The 
regenerated cellulose is then washed, puri- 
fied and bleached. gQ 

The face member 12 instead of being a 
relifonn skeletal network of the nature des- 
cribed in the above-mentioned United States 
Patent Specification No. 3,171.820, may be a 
layer of an open pore foam, preferaHy of 85- 
polyurethane and having the properties and 
dimensions described above. The opposite, 
faces of the open pore foam layer should 
be free of mebraneous resin and the layer 
is advantageously formed by slicing the 90 
foam along said opposite &ces from a block 
of foam whereby tiie pores along said oi^- 
posite faces are crosscut to ftilly open the 
pores and expose the edges of the walls 
thereof. The open pore foam layer advan- 95- 
tageously has a pore size between 40 and 
120 PPI and a thickness between 5/32 and 
1/16 inch. the. thickness preferably varying 
directly as the pore size as in the case of 
the skeletal network. The density of .the 100 
foam advantageously does not exceed 2.5 
pounds per cubic foot and is preferably 
between 1.0 and 1.5 pounds per cubic foot. 
The hydrophobic open pore layer is 
anchored to the sponge in the maniier of 105 
the skeletal network, as described above. 

It will be appreciated that, while there 
have been described and illustrated pre- 
ferred embodiments of the present inven- 
tion, various modifications may be made. 110 
For example, a polyester polyurethane 
resin, or any other polymeric resin which 
is soft, non-abrasive, flexible, compressible 
and resilient, and in which the open pore 
layer thereof is substantiaJly flaccid, may 115 
be substituted for the polyether polyure- 
thane resin. Moreover, while the cleaning 
device has been illustrated as of flat rec- 
tangular form with a hydrophobic open 
pore layer along only one face thereof, the 120 
opposite faces of the absorbent backing 
member may be provided with hydrophobic 
layers and the whole may assume other 
shapes. 

WHAT WE CLAIM IS :— 125 
1. A cleaning device comprising an 
absorbent sponge member having adherent ' 
to a surface fliereof a compressible, re- 
silient, open pore, porous, hydrophobic 
layer not exceeding a thickness of 1/4 inch, 130 
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of a flexible, soft, noa-abrasive. mater al 
having a porosity such as to subsuinualb^ 
inhibS said absorbent sponge member fcom 
contacting a surface to be cleaned, when 

5 the cleaning device is in use under normal 
compression of the cleaning devi^, said 
hydiVobic liiyer =°=<i«<^tog fluid from 

" the siiface to be cleaned to said absorbent 
sponge member, die interface of said hydro- 

10 phobic layer and said absorbent sponge 
member being water permeable. 

2 A cleaning device accordmg to claun 
1 wherein said porosity is in the range of 
from 40 to 120 pores per bnear mcb- 

15 i A cleaning device accordmg to claim 

■ 1 or claim 2. wherein said absorbent sponge 
mranber comprises fegenerated ceUulose. 

4 A cleaning device according to any 
preceding claim, wherein said hydrophobic 

20 layer material comprises PolJ^ethane. . 

5 - A cleaning device accordmg to any 
preceding claim, wherein said hydrophobic 
layer comprises a three-dimensional snb- 
stentially-open retiform skeletal network of 

25 integrally interconnected strands of a hydro- 
rfiobic polyurethane resin. 

6 A cleaning device of accordmg to 
claim 5, wherein said skeletal network is 
substantially free from membranes. 

30 - 7. A cleaning device according to^ ^y 

■ preceding daim, wherein said hydrophobic 
fiiyer is from 1/4 to 1/32 inch thick. 

8 A cleaning device accordmg to any 
one of daim 1 to 6. wtetein said hj^o- 
35 phobic layer is -from. 5/32 to 1/16 mdi 

fhi^. ^ gjggjjj^g device accoidins to claim 



7 or 8. wherein said hydrophobic layer has 
a high porosity when the thickness ^ereof 
is low. the porosity dccrcasmg with m- 4l> 
creasing thickness. 

10 A cleaning device accordmg to my 
preceding claim, wherein said hydrophobe 
?ayer is formed by sUcing a block^of^s^d 
hydfophobic layer maienai 6u uiau "-1-°;- 
thereof along the oPPOsi^ feces of ^d 
hydrophobic layer are crosscut to fully open 
the pores. ^^.^ according to ^y 

preiding claim, wherein said hydrophobic 50 
layer is flacdd in an undeformed state. 

12 A cleaning device accordmg to Miy 
preceding clahn. wherein said hjgirophobic 
layer h^ voids constitutmg from 90 to 99 /o 
by volume theieot , . " 

13 A cleaning device accordmg to d^m 
12. wherein said hydrophobic layer has 
voids constituting from 95 to 98% by 
volume thereof, ^, *^ ««« 

14. A cleaning device according to any 60 
preceding claim, wherein sajd hydrophotac 
l^er is partially «nbedded in said sponge 
member at the interface thereof. 

15. A cleaning device, substantially as 
hereittbefote described with iefercai« to 65 
Figures 1 and 2 of the accompanymg 
drawing. 
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This drawing is a reproduction of 
the Original on a reduced scale. 
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